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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out. specifically: 



j 1 Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

See extra sheet 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4 - I x I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 1,2,6,7,9-11 
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The additional search fees were accompanied by the applicant's protest and, where applicable., the 
payment of a protest fee.. 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 

Unity of invention will be studied before starting a search. 

The invention in claim 1 has a special technical feature that "providing 
a mode coupling means or a mode re-coupling means that is an optical 
waveguide having at least one of a core width and height varied 

continuously", whereas the inventions in claims 12-24 have a special 

technical feature that "including a refractive index initializing step, 
an optimizing position setting step, an optimizing position input/output 
field calculating step, and a refractive index distribution modifying 
step, and repeating the optimizing position setting step, the optimizing 
position input/output field calculating step, and the refractive index 
distribution modifying step while an optimizing position is being changed 

in a wave motion propagating direction". 

When the special technical features of theboth inventions are compared, 
a design method having a special technical feature in the inventions 
in claims 12-24 is not considered to be especially suitable for the design 
of a flat optical circuit having a special technical feature in the 
invention in claim 1. 

Therefore, no technical relationship can be found between the both 
inventions involving one or more of the same or corresponding special 
technical features . 

Next, unity of invention will be studied after carrying out a search. 

Our search has found that the invention in claim 1 is disclosed in 
documents 1-4 in Column C (document numbers are given in the order of 
descriptions), the invention in claim 7 in document 2, the invention 
in claim 9 in document 3, and the invention in claim 10 in document 1, 

and therefore they are not clearly novel . Refer to "Note" for how novelty 
is judged. 

Consequently, since the invention in claim 1 is not novel, there is 
no special technical feature within the meaning of PCT Rule 13 .2, second 
sentence that is common to claims 1-24. 

Therefore, the inventions inclaims 1-24 do not fulfill the requirement 
of unity of invention. 

Accordingly, the inventions in this application include, in addition 
to a main invention consisting of inventions in claims 1,2,6,7,9-11, 
a second invention consisting of the invention in claim 3 having a 

special technical feature that "a mode coupling means or a mode re-coupling 
means is an optical waveguide having at least one of a core width and 

height being partially zero", 

a third invention consisting of the invention in claim 4 having a 

special technical feature that "at least one of a mode coupling means 
and a mode re-coupling means is provided with at least one insular core 

portion away from the core of an optical waveguide". 

a fourth invention consisting of the invention in claim 5 having a 

special technical feature that "at least one of a mode coupling means 
and a mode re-coupling means is provided, inside the core of the optical 
waveguide, with at least one insular clad portion having the same 

refractive index as that of a clad", 

a fifth invention consisting of the invention in claim 8 having a 
(Continued to next sheet) 
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special technical feature that "a crossing type optical waveguide is 
provided with a mode coupling means and a mode re -coupling means, wherein 
an optical waveguide crossing portion where two virtual optical 
waveguides extending linearly from an input waveguide toward an output 
waveguide overlap each other is such that the core width of an optical 
waveguide at a position between the end on the input optical waveguide 
side of the optical waveguide crossing portion and the center of the 
optical waveguide crossing portion is larger than the core width of the 
optical waveguide at the end on the input optical waveguide side of the 
optical waveguide crossing portion and than the core width of an optical 
waveguide at the center of the optical waveguide crossing portion, and 
the core width of an optical waveguide at a position between the center 
of the optical waveguide crossing port ion and the end on the output optical 
waveguide side of the optical waveguide crossing portion is larger than 
the core widthof anoptical waveguide at the center of the optical waveguide 
crossing portion and than the core width of an optical waveguide at the 
end on the output optical wavegide side of the optical wavegide crossing 

portion", and 

a sixth invention consisting of inventions in claims 12-24 having 

a special technical feature that "including a refractive index 
initializing step, an optimizing position setting step, an optimizing 
position input/output field calculating step, and a refractive index 
distribution modifying step, and repeating the optimizing position 
setting step, the optimizing position input /output field calculating 
step, and the refractive index distribution modifying step while an 
optimizing position is being changed in a wave motion propagating 

direction" . 



(Note) 

When "vary" is interpreted in a normal meaning of Japanese language, 
"an optical waveguide having at least one of a core width and height 
varied continuously" in the invention in claim 1 include "a tapered 
waveguide having at least one of a core width and height varied 
cont inuous ly " . 

Additionally, a free propagation region (160) in the invention in 
document 1 functions as a waveguide for coupling the base mode of light 
propagating through an input waveguide (110) with a high-order mode. 
Therefore, the inventions in claims 1,10 is the same as the invention 
in document 1 . 

A third waveguide (5) in document 2 is a waveguide for converting 
a multiple modes into a single mode, the diameter of the waveguide changing 
gradually. Therefore, the inventions in claims 1,7 are the same as the 
invention in document 2. 

A mode conversion unit (2) in the invention in document 3 couples 
a base mode with a second-order mode as is evident from the drawing. 
Therefore, the inventions in claims 1,9 are the same as the invention 
in document 3 . 

MMI1 in the invention in document 4 couples a base mode with a 
second-order mode as is evident from [Fig. 2] . Therefore, the invention 
in claim 1 is the same as the invention in document 4. 
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